Patients with native valve endocarditis treated surgically between 1968 and 1978 (n =15) and all patients presenting with prosthetic valve endocarditis during this period (n=21) were followed up for at least four years. Five of the patients with native valve endocarditis required urgent early surgical intervention, of whom two died. The remaining 10 underwent valve replacement after a course of antibiotic treatment: all survived, though one required further valve replacement. The 21 patients with prosthetic valve endocarditis suffered 25 attacks. Nine were cured by medical treatment alone; two died before surgical intervention was possible; 11 required valve replacement, of whom three died; and two required valve replacement after a course of antibiotic treatment. The incidence of early prosthetic valve endocarditisthat occurring within two months of operation-was 0-
Introduction
The introduction of effective chemotherapy and development of valve replacement surgery have dramatically changed the outlook for patients with infective endocarditis. Since Wallace et all first reported successful excision and replacement of the valve in patients with active disease the role of surgery in the treatment of this condition has expanded steadily. Initial re-luctance to insert a substitute prosthetic valve into an infected site diminished when emergency valve replacement proved life saving for patients with rapid haemodynamic deterioration, uncontrollable infection, or recurrent embolism, in whom the mortality with continued medical treatment approached 1000 Prosthetic valve endocarditis is a "new" disease that may occur early or late after valve replacement. Late infection develops as part of a continuing long term risk when bacteraemia from any cause occurs. The infecting organisms are similar to those found in patients with native valve endocarditis.5 When infection appears within two months of operation it is usually attributable to contamination at the time of valve replacement, particularly after sternal wound infection, and an incidence of 10%' in the early 1960s has been reduced to 1°' or less with the introduction of more effective antistaphylococcal prophylaxis.6 7 Perhaps more than any other condition the treatment of both primary and prosthetic valve endocarditis requires close cooperation between cardiologist, bacteriologist, and cardiac surgeon at an early stage of the disease. Surgical intervention, when required, must be carefully timed. Ten years ago Wise et al at this hospital advocated prompt replacement of the aortic valve for patients with severe acute aortic regurgitation despite active endocarditis. 8 We describe the patients with infective endocarditis who have needed surgical treatment at this hospital since that time.
Patients and methods
The definition of infective endocarditis for the purpose of this study was late prosthetic valve endocarditis were satisfactorily treated with antibiotics alone, and the success of medical treatment in this group might be as high as that in patients with native valve endocarditis despite the foreign body mass. Since infection occurs at the interface of the tissue annulus and rigid prosthesis, disruption of sutures in early prosthetic valve endocarditis may occur even with organisms of low virulence, but in late prosthetic valve endocarditis with tissue ingrowth a new leak means entrenched infection. These factors, with the added proviso that the patients may have only limited haemodynamic reserve from the pre-existing valvular heart disease, dictate that indications for operation should be more aggressive than those in primary endocarditis, which should be cured by early medical treatment before haemodynamic deterioration occurs.
Three of the most serious complications of prosthetic valve endocarditis-namely paraprosthetic leak with severe left ventricular failure, obstruction of a tilting disc prosthesis, and burst mycotic aneurysm-were responsible for the deaths of those patients who died without further operation. As in other series'2 17 24 a large proportion of patients with prosthetic valve endocarditis required operation during the active stage of the disease compared with patients with primary endocarditis. Early prosthetic valve endocarditis in particular has a high prevalence of staphylococcal infection, and the organisms may well be sensitive to the antibiotics used in prophylaxis. This possibility must not be ruled out when treatment is considered. Our experience caused us to change the prophylactic regimen, and antibiotics are no longer started early but the first dose is given intravenously by the anaesthetist immediately before the skin incision.
Fungal infection with Candida albicans accounted for one late case of prosthetic valve endocarditis in this series and may present early or pursue an indolent course with delayed recognition for a year or more.5 Primary aetiological factors for this type of endocarditis are prolonged antibiotic treatment, general debility, and the use of steroids.9 Late bacterial infections presumably arise after transient bacteraemia, particularly after procedures such as urinary tract manipulation or dental treatment. Awareness of the prosthetic valve should make adequate antibiotic propylaxis much easier in this group, and endocarditis should be suspected early if there is unexplained fever or malaise. It is vital to remember that constitutional signs such as anaemia, weight loss, clubbing, or splenomegaly take weeks to develop, by which time medical cure may no longer be possible because of dehiscence of the prosthetic valve ring. An important contributory cause of late diagnosis has been expectation of a change in prosthetic valve sounds, a naive concept since no change in prosthetic valve function occurs until there is either dehiscence or interposition of a large vegetation between the moving parts, both of which are late events.
Conclusion-Cardiac surgery has been responsible both for a dramatic improvement in the outlook of patients with infective endocarditis and for a new disease namely, prosthetic valve endocarditis. When indications exist surgery for endocarditis should not be delayed because only by this means can haemodynamic correction be achieved, the bulk of the infected material removed, and embolism of persisting vegetations prevented. Medical treatment if started early should cure most patients, but continuous vigilance should be maintained for the appearance of indications for surgery.
(Accepted 12 May 1983) GILBERT'S WATER-"Take of Scabious, Burnet, Dragons, Bawm, Angelica, Pimpernel, with purple flowers, Tormentil, roots and all, of each two handfuls, let all of them, being rightly gathered and prepared, be steeped in four gallons of Canary Wine, still off three gallons in an alembick, to which add three ounces of each of the cordial flowers, Clove-gilliflowers six ounces, Saffron half an ounce, Turmerick two ounces, Galanga, Bazil seeds, of each one dram, Citron pills one ounce, the seed of Citrons and Carduus, Cloves of each five ounces, Hart's-horn four ounces, steep them twenty four hours and then distil them in Balneo Mariae: to the distilled water add Pearls prepared, an ounce and a half, red Coral, Crabs eyes, white Amber, of each two drams, Crabs claws, six drams, Bezoar, Ambergrease, of each two scruples, steep them six weeks in the sun, in a vessel well stopped, often shaking it, then filter it (you may keep the powders for Spicord temp), by mixing twelve ounces of Sugar candy, with six ounces of red Rose-water, and four ounces of spirit of Cinnamon with it." I suppose this was invented for a cordial to strengthen the heart, to relieve languishing nature. It is exceeding dear. I forbear the dose, they that have money enough to make it themselves, cannot want time to study both the virtues and dose: I would have gentlemen to be studious. (Nicholas Culpeper (1616-54) The Complete Herbal, 1850.)
